Molecular characterization of chitinase from polyphagous pest Helicoverpa armigera.
Chitinase from a polyphagous pest, Helicoverpa armigera, has been cloned and expressed. The Helicoverpa chitinase cDNA is 2870 bp in length and contains an open reading frame of 1767 bp. The cDNA encodes a polypeptide of 588 residues with a predicted molecular weight of 66 kDa and a pI of 5.99. The polypeptide has distinct catalytic and substrate binding domains at the N- and the C termini, respectively. The two domains are held together by a proline, threonine rich linker region. The catalytic and the substrate binding domains shared a high level of homology with other lepidopteran chitinases, but the proline and threonine rich region is longer in H. armigera chitinase than in other lepidopteran chitinases. The transcription of chitinase at different developmental stages and in different tissues was analysed by RT-PCR. Chitinase transcript was found in the integument, gut, and fat bodies but was absent in the haemocytes. The levels of chitinase mRNA were abundant at the moulting stages and a basal level of transcript was maintained throughout the development of the insect. Interestingly, Western blot analysis of total proteins from the integument and the gut showed the presence of chitinase in the moulting stages but was absent in the intermoult periods, suggesting post-transcriptional control. The chitinase cDNA was expressed in bacteria and in insect cells. The insect cell expressed chitinase was glycosylated and catalytically active against the simple and complex substrates. The chitinase gene spans about 6.8 kb of genomic DNA and is organized into 10 exons and 9 introns. The 6.8 kb genomic clone of chitinase revealed a high degree of conservation in the position and size of the exons with other lepidopteran insects.